DELPHI SYSTEMS CORP.

CORRECTIVE MEASURES
PROPOSAL

APPENDIX H

VES PILOT STUDY
WORK PLAN



Halky & A drich, Tnc.
500 South Kraem erBvd.
Suite 370

Brea, CA 928216723

Tel: 714.985.3434
Fax: 714.985.3433
HaleyA drich .com

HAIEY&: 10August2007
ALDRICH File No. 32486-011

D gpartm ent of Toxic Substances C ontrol

T jered Perm itting and C orrective A ction Branch
5796 Corporate A venue

Cypress, Califomi 90630

A tention : M r. John G eroch

Subiect: SVE PibotStudy W ork Plan
D elphi C orporation-Form er Anahein Battery O perations Faciliy
1201 North M agnolia A venue
Anahein , Califomia

DearM r. Geroch:

On behalf of D elphiCorporation O elphi), Haley & A ldrich, Thce. Halky & A drich) ispleased t©
subm it this Soil V apor Extraction GV E) PilotStudy W ork Plan for the form er H azardous M aterials
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1. INTRODUCTION

On behalf of D elphiCorporation O elphi), Haley & A ldrich, Thce. Halky & A drich) is

subm itting thisW ork Plan fora SoilVapor Extraction (SVE) PilotTestatthe form erD elphi
Facility Jocated at 1201 N . M agnolia A venue In Anahein , California Sie). The location of
the Site isshown on Figure 1.

This SVE pilottestw ork pln has been prepared t© evaluate the feasibility of perform g
vapor extraction t© address soils In pacted w ith volatile organic com pounds (VO C s) beneath
the Site’s form er H azardous M aterials Staging Storage Racks and Trench Area A0 I25), and
form erM amtenance A rea In the northeast comer of W arehouse No. 3 R0 I26). The resuls
of the Facility lvestigation (FI) indicate that subsurface soils and soilgas in this area contan
chlormnated solvents, prin arily 1,1,1-trichloroethane (1,1,1-TCA), 1,1dichloroethane (1,1-
DCA), 1,1dichloroethene (1,1-DCE), tetrachloroethene (PCE), and 1-2-dichloropropane
@1,2DCP).

SVE isbeing evaluated as a potentially applicable rem edil technology for reducing the m ass
of VO Cspresent in the unsaturated zone beneath the W arehouse No. 3 area. The purpose of
the SVE pilottest is to collect VO C m ass rem oval and vacuum /flow influence area dat@a t©
evaluate design param eters, and to allow for appropriate system expansion. If practical the
VES w illbe expanded as necessary to address rem ediation of all soils requiring rem ediation to
approved cleanup criteria in the area using a full-scale VES system . The follow Ing sections
describe the scope, SVE pilot system design details, SVE w ell construction details, and the
pibttestprocedures. The Site background is described In the FIreport Haley & A ldrich,
nc., 2007).
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2. GOALSAND SCOPE

The goalof the SVE pilottest is t© estim ate the optimum vacuum , w ell Jocations and screen
placem entw ihn wells to produce the m axinum influence on in pacted silty sand and sand
units beneath A0 I25 and A0 I226. Subsurface soils beneath A0 I25 and A0 I226 contan
concentrations of VO C s In goil and/or soil gas that exceed comm excial and industrial hum an
health risk criteria and groundw ater protection criteria.

Tt is anticipated that the firstphase of the SVE pilottestw ill operate for approxin ately five
days. During thistine, SVE operational param eters w ill be collected and evaluated. These
w 11 Include soil vapor concentrations, m ass rem oval rates, flow and vacuum radius of
nfluence RO T, and treatm ent system efficiency. The data w illbe review ed t© evaluate

w hether continued SVE operation w ill be advantageous to the Sie. Upon com pletion of the
first phase of the SVE pilottest, vacuum data w illbe review ed and the pilot testm ay be

m odified and/or expanded as necessary in order to adequately characterize the area requiring
rem ediation.
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3. SVE SYSTEM DESIGN

SVE system com ponents w il be installed as described in the w ork plan draw Ings included
herein. A Il vapor extraction w ells and cbservation w ells have been nam ed such thatw ells that
contam an “S” in their nam es represent w ells that w illbe com pleted 1n the shallow zone and
wellswih a *“D” 1 theirnam es representw ells thatw illbe com pleted 1n the desp zone. A
generatorm ay be used for the shortterm first phase of the pilottest. A tem pomary electrical
pow er s=rvice w illbe msalled for subsequent phases of the pilot test.

Subsurface goils generally consist of a layer of silty sands that extends from ground surface t©
approxin ately eight feetbelow ground surface (bgs), a silt layerbetween 8 and 12 feetbgs
and then nterbedded fine sand and silt layers to approxin ately 25 feetbgs. SVE system
design param eters w ill be collected and evaluated separately for tw o soil zones w ithin the
vadose zone. These zones nclude a shallow zone of silty sands from 0 feetto 8 feetbgs and
deep zone of fine sands from approxm ately 12 feetto 25 feetbgs. Horizonalwells VEW -
H1 through VEW -H5) w illbe used to extract soil vapor from the shallow portion of the
vadose zone. Three RO Isw illbe evaluated in the shallow zone using three cbservation points
(VEW 2S, VEW 3S and VEW 53) Jocated approxin ately 10 feet, 18 feet, and 24 feet fiom
the center Iine of horizontal extraction w ells n the shallow zone. W ellsVEW 2 and VEW 5
w 11 be com pleted as dual zone w ells containing screens com pleted In both the shallow (VEW -
2S and VEW 5S) and deep zones WEW 2D and VEW 5D ) which w illbe used to evaluate the
RO Is achieved during testing of the vadose zone. Shallow zone pilot test observation w ells
VEW 2S, VEW 35, and VEW 5S w illbe ns@alled such that they can be converted to vapor
extraction w ells In the future if necessary. The orientation of the w ells that w illbe used ©
evaluate the shallow zone is shown In D raw Ing C 2.

One vertical extraction well VEW 4D ) w illbe used to extract vapor from the deep portion of
the vadose zone. Three RO Isw illbe evaluated In the desp zone @5 feet, 40 feet, and 50 feed)
using three cbservation points screened in the deep zone VEW 2D, VEW -5D , and VEW -
6D ). Pibttestobservaton wellsVEW 2D, VEW 5D, and VEW -6D w illbe insalled such
that they can be converted t© vapor extraction w ells in the future if necessary. The orientation
of the w ells that w il be used to evaluate the deep zone is shown in D raw Ing C 3.

The pibt test system w ill consist of the follow Ing elem ents:

= Five horizontal SVE extraction w ells;

] One vertical SV E extraction well;

= Six SVE observation wells ;

= O ne transportable 500-sandard cubic footperm nute (scfim ) vacuum blow er skid

equipped w ith a vapor liquid ssparator knockout tank), capable of achieving vacuum s
up t© 10 inches of m ercury;

= Tw O vapor phase granular activated carbon (GA C) adsorption vessels connected in
series;

= 55-gallon drum s to transfer entrained w ater for disposal; and
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= Thstrum entation and controls.

The actual specifications forblow er size, carbon units, and storage containers w il be chosen
bas=d on selection and availabiliy of equipm ent from qualified equiom ent vendors.

The soil vapor from the SVE extraction w ells w ill be conveyed into the knockout tank via

tem porary above-grade, schedule 80 polyvinyl chloride PV C) piping. The entrained w ater

w ill1be rem oved from the goil vapor in the knockout tank before the vapor passes through the
vacuum blow er. The soil vaporw ill pass through the GAC vesselswhere the VO Csw illbe
rem oved and the treated soil vaporw ill be discharged to the atm ogphere under a South Coast
A irQuality M anagem entD istrict (SCAQM D) pemm it. An equipm ent schem atic is included as
Figure 5.

The vapor phase carbon treatm entw ill consist of tw o vessels containing am ininum of 2,000
pounds of GAC . The veselsw illbe rated to the m axinum discharge pressure of the blow er.

Additonal SVE extraction ponts w illbe nstalled as necessary to acoom m odate additional
data requirem ents. SVE pilot testexpansion w i1l be com pleted w ith nput from the Califomi
D epartm ent of T oxic Substance Control O TSC).
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4. SVE PILOT TEST W ELL INSTALLATION

The SVE pibt testw ill consist of five horizontal extraction w ells, one vertical extraction w ell,
and six observation w ells. Each vertical w ell associated w ith the SVE system w illbe installed
using hollow stem auger drilling techniques and constructed using 0.02 inch slot, 2- inch

diam eter Schedule 40 PV C screens and 2-Inch diam eter Schedule 40 risers. A 1l above ground
piping w illbe constructed using Schedule 80 PV C pipe.

Prior to installation of the SVE system , approxin ately 11,000 square feet of concrete located
w ithin A0 I-25 and A O I-26 w ill be dem olished and stockpiled on-site. The area thatw illbe
dem olished coincides w ith the area n which SVE eguipm entw illbe Installed. The Iim itsof
concrete dem oliton are shown In D raw Ing C-1. The Jocations of w ells associated w ih the
SVE system are shown inDrawingsC 2 and C 3.

D uring drill each w ellw i1 be logged by a geologist and goil types logged in general
accordance w ith the Unified Soil C lassification System (U SCS) on boring log. Priorto
construction of the w ells the boring logs w illbe review ed to verify proper placem ent of w ells
sCcreens.

The annulus of the boreholes of vertical extraction and m onitoring w ells w illbe filled w ith #3
sand, or equivalent, to an elevation approxin ately six inches above the top of the screen.
Bentonite grout or hydrated bentonite pellets w i1l be placed w ithin the borehole to six nches
bgs. A protective skeeve constructed of Schedule 40 PV C that is 10 inches in diam eter and 36
nch in ¥ength w il be placed around the casing as shown nDrawhg C 4.

The construction of the sand packs around the screens and the protective sleeve of vertical
w ells containing dual screens and risers Eextraction and observation) w illbe com plkted as
described above. A dditionally, a bentonite grout or hydrated bentonite pellet plug w illbe
nsalled 1 the annulus betw een the borehole and the riser pipes such that the shallow and
desp screens are separated by am minum of five feetas hown mDraw g C 4.

The horizontal extraction w ells w ill be Insalled by com pleting a trench oriented as described
1 the draw Ings t© approxin ately eight feetbgs (or at the depth that concides w ith the top of
the first silt layer) . A tleastsix inches of #3 sand, or equivalent, w illbe placed in the bottom
of the trench. A 0.02 inch sbot, 2-inch diam eter, Schedule 40 PV C screen w illbe placed on
top of the sand and additional #3 sand, or equivalent, w illbe placed around and six inches
above the top of the screen as shown in D raw Ing C 5. A dditHonal piping associated w ith
operation of the SVE system w illbe com plkted as described in the D raw Ings and the trench
w 111 be backfilled, using excavation soils.
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5. SVE PILOT TEST PROCEDURES

The SVE pibt test procedures nclude baseline m onitoring and sam pling thatw ill occur during
the SVE test. The SVE pilot test procedures have been developed to assess shallow and deep
SVE extraction wellRO Is, baseline soil vapor extraction rates, and extracted VO C
concentrations during the SVE pilottest. Pilot testprocedures also outline the type and
frequency of m onitoring and sam pling thatw il be perform ed during the SVE test.

Tn addition to the cbservation wells VEW 2SO0, VEW 3S, VEW 5S, VEW 6D, and VEW -
7D ) sgalled o evaluate vacuum induced by vapor extraction w ells, a vacuum m easurem ent
portw illbe nsalled on nearby groundw aterm onitoring wellHA M W -7, if possible.
Vacuum m easurem ents w i1l be m ade using either a calibrated vacuum gauge orm anom eter.
Field m easurem ents and sam ple collection w i1l be perform ed in accordance w ith standard
operating procedures to m axin ize data quality .

D uring the first phase of the pilottest, VO Csw ill be extracted from the upper eight feet of
soilfrom wellsVEW -H2 and VEW -H4, targeting subsurface in pacts betw een approxin ately
0 feetand 8 feetbgs. Upon com plktion of shallow zone SVE testing, VO Csw illbe extracted
from VEW 4D targeting subsurface In pacts betw een approxin ately 12 feetand 25 feetbgs.
Vacuum Induced by the SVE system w illbe m onitored at three Jocations WEW 2S, VEW 3S,
and VEW 5S) during evaluation of the shallow portion of the vadose zone and three locations
(VEW 2D, VEW 5D, and VEW -6D ) during evaluation of the deep portion of the vadose
zone.

The SVE pibttestw ill be conducted 1 steps by extracting soil vapor from the horizontal
wells VEW -H2 and VEW H4) and then the vertical SVE extraction well VEW 4D ) atthree
different w ellhead vacuum s and flow rates. The proposed SVE testvacuum s are 2-, 4-, and
8-mnches of m ercury gauge and the vacuum s w ill be adjusted by decreasing the dilution air to
the vacuum blow er. The vapor flow rates from the SVE extraction wellw illbe m easured for
each vacuum . The SVE pilot test first phase w ill be operated foram inimum of 4 hours at
each vacuum in both the shallow and desp portions of the vadose zone, unless the soil vapor
concentrations could potentially result in saturation of the GAC and break through. The
duration or the num ber of vacuum sm ay be decreased to accom m odate the situation.

M easurem ents thatw ill be collected and recorded on field data sheets at each vacuum w ill
nclude the follow ng:

= V apor flow rate and vacuum w ill be recorded from the extraction w ells every 15
m nutes.
u Vacuum m easurem ents from SVE obserwvation wells VEW 2S/D , VEW 35, VEW -

55, VEW 5D, and VEW -6D ) and the groundw aterm onitorwell HA-M W -7)
equipped w ith a vacuum portw ill be recorded every 15 m nutes for the first hour and
then every hour thereafter during the pilot test.

= W ater production in the vapor-liquid ssparatorw ill be m easured and recorded every
hour during the pilot test.
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Sam ples collected during each vacuum w ill include the follow ing:

= Soil vapor sam ples for boratory analysis w i1l be collected after one and four hours
of operation for each vacuum in Tedlarbags or Summ a™ canisters. Soil vapor
sam plesw illbe analyzed forvO Csusing EPA M ethod TO -14, and form ethane,
carbon dioxide, and oxygen using Am exrican Socikety for Testing and M aterials
(A STM ) M ethod 1946.

= Soil vapor sam ples for field analysis w illbe collected after 30 m inutes, one hour, two
hours, three hours, and four hours of operation foreach vacuum using Tedlar bags
and m easured w ith a calibbrated Photoionization D etector PID ). Soil vapor sam ples
w i1 be collected at the Influent and effluent of the vapor phase catbon. The effluent
w 11 be collected ata frequency specified n the SCAQM D airpem it for the vacuum
blow er skid.

Based on the variably of the data collected by the above step-test procedures, the need fora
congantrate testw illbe evaluated. D uring a consantrate test, the pibttest system w illbe
nn ata singlke vacuum forup to eight hours.

In order to faciliate the evaluation of required SVE well field Iayout, vacuum data w illbe
evaluated In realtime. A ir sam ples collected during the pilot testw ill be expedited at the
Iaboratory so that carbon usage can be evaluated. Rapid evaluation of pilot testdata w ill
result n an estim ate of design param eters required to m axin ize the effectiveness of the
expansion of the pibbt scale SVE system . D ata w illbe evaluated to estim ate the follow Ing:

= The RO Is, and corregponding vacuum s, of air flow resulting from SVE wells.

] M assremovalrate of VO Cs from the gas phase.

= O ptim alw ell gpacing, vacuum s, and vapor treatm ent fora full-scale SVE system |, if
necessary .

= E ffectiveness of the horizontalw ell n the shallow soils.

5.1 Health & Safety

The existing Site-gpecific health and safety plan HA SP) w il be am ended prior to concrete
dem oliton and system ns@allation and operation, and w ill nclude construction oversight, and
operation and m antenance of the treatm ent system .

52 Underground U tlitbies

U nderground utilites have reportedly been rem oved 1 the vicinity of W arehouse N 0.3, w ith
the exception of a storm drain located north of the w arehouse thought to be aligned 1 a north-
south direction. H ow ever, U nderground Service A Jertw ill be notified at leas 48-hours prior
to perform ing any subsurface excavation w ork.
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53 V erification Sam pling

Prior to com pltion of the pilot sca’e SVE test, soiland soilgas sam ples w il be collectsd to
evaluate the effectiveness of the SVE system to rem ediate soils at the Site.
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6. REPORTING

U pon approval of thisw ork plan by the DTSC, the SVE pilottestw illbe in plem ented. Upon
com pletion of each phase of the pilottest, the D TSC w illbe advised of the results. D raw Ings
w i1 be am ended and resubm ited t© the DTSC forreview prior to sysem expansion. Upon
com pletion of all of the pilot test phases, a reportw ill be prepared describing system
operation, m onitoring activites, and system performm ance. A well construction log and a
discussion of system construction specifics w il be Included In the report. VO C m onitoring
data w i1 be included 1n @blks, figures, and graphs to fTlustrate destruction efficiency and the
volime of VO Cs rem oved to date. O therm easurem ents taken In the field w illalso be
presented in tabular form at.

G:CLIENTS & PROJECTS\D elphi-32486\A nahein -32486\Reports\CM P-Conective M easure Proposal\CM P Text Tem s\A ppendices\A ppendix H -
VES PibtStudy W P\VES-Pilot Test Com ponent\2007_0809 HA I D elphiv ESPilotW P_F2.doc
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